Effects of repetitive bursts of vagal activity on atrioventricular junctional rate in dogs.
A stable atrioventricular (AV) junctional rhythm was produced in open-chest dogs by injecting pentobarbital into the sinus node artery. When the cervical vagus nerves were stimulated repetitively, the junctional pacemaker cells tended to become synchronized with the vagal activity. During such synchronization, the junctional rate varied directly rather than inversely with the frequency of vagal stimulation. The magnitude of the chronotropic response depended on the timing of the vagal stimuli within the cardiac cycle. In 9 dogs, when the mean heart periods were plotted as a function of the R-st intervals (i.e., the time from the beginning of ventricular depolarization to the beginning of the stimulus burst), the mean heart periods varied from a maximum of 1,815 ms to a minimum of 1,160 ms, depending on the R-st interval. A small change in the R-st interval was capable of evoking a relatively large change in cycle length. Therefore, the impulses from various efferent vagal fibers to the AV junction must arrive almost synchronously, the released acetylcholine must be removed rapidly, and the sensitivity of the pacemaker cells to acetylcholine must change rapidly at some critical time during the cardiac cycle.